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$\frac{\partial k}{\partial t}=\frac{1}{2\beta}k^{1+\beta}(\triangle k-+2k)$ in $\mathrm{S}^{2}\cross(0, T)$ , (1.1)
$k(\cdot, 0)=k_{0}$ in $\mathrm{S}^{2}$ . (1.2)
, $T>0,$ $\beta>0,$ $\mathrm{S}^{2}:=\{z\in \mathrm{R}^{3};|z|=1\},$ $\triangle-$ $\mathrm{S}^{2}$ Laplacian, $k_{0}$ $\mathrm{S}^{2}$
$(1.1)-(1.2)$ , , $T>0$
. , .
(1.1) , $\kappa_{1},$ $\kappa_{2}$
$(H_{-1}):=( \frac{1}{2}(1/\kappa_{1}+1/\kappa_{2}))-1$ , (1.3)
$1/\beta(:=\alpha)$ ,
$k=(ff_{-1})^{\alpha}$ . ( $H_{-1}$ .)
, curve
shortening problem . (see [4], [6] etc)
, $F:\mathrm{S}^{2}arrow \mathrm{R}^{3}$ smooth embedding $M=\{F(z);z\in \mathrm{S}^{2}\}\subset \mathrm{R}3$
$M$ $F(z)$ $l\ovalbox{\tt\small REJECT}$ parameter “ $z$” –
. , $M$ support function $s(z)=F(Z)\cdot z(z\in \mathrm{S}^{2})$
$\triangle s+2s=-\frac{2}{H_{-1}}$ ,
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. (see [1], [2], [3]) , $\cdot$ $\mathrm{R}^{3}$ , $H_{-1}$ (1.3)
. , $H_{-1}=k^{-\beta}$ , $s$





$\frac{\partial}{\partial t}(k^{-\beta})=-\frac{1}{2}\triangle k-k-$ ,
$\psi\in X_{1}$
$\frac{\partial}{\partial t}\langle k^{-\beta}, \psi\rangle_{\mathrm{S}^{2}}=0$ ,
, $k_{0}$
$(k_{0})^{-\beta}\in(X_{1})^{\perp}$ (14)
+ . , $\langle f, g\rangle_{\mathrm{S}^{2}}=\int_{\mathrm{S}^{2}}fg$ .
, ,
. , :
$\varphi(t)$ $=$ $\int_{\mathrm{S}^{2}}(k_{0})^{-\beta}\cdot(\int_{\mathrm{S}^{2}}k^{-\beta)}-1$ , (1.5)
$\tau(t)$ $=$ $\int_{0}^{t}\varphi^{1+1/\beta}$ , (1.6)
$\tilde{k}(\cdot, \tau)$ $=$ $\varphi(t)^{-1/\beta}k(\cdot, t)$ . (1.7)
, $\int_{\mathrm{S}^{2}}\tilde{k}(\cdot, \mathcal{T})^{-\beta}$ $\tau$ $-$ $\tilde{k}$
$\frac{\partial\tilde{k}}{\partial\tau}=\frac{1}{2\beta}\tilde{k}^{1+\beta}(^{-}\triangle\tilde{k}+2\tilde{k})-\frac{C(\tau)}{\beta}\tilde{k}$ . (1.8)
. , $C( \tau)=(\int_{\mathrm{S}^{2}}(k_{0})^{-\beta})-1\int_{\mathrm{S}^{2}}\tilde{k}(\cdot, \mathcal{T})$ .
$\int_{\mathrm{S}^{2}}((k\mathrm{o})^{-}\beta-1)=0$ , (1.9)
$(1.1)-(1.2)$ . (1.8)
, (1.9) – . (1.4)
(1.8) . , $k_{0}$
(1.4) (1.9) “( ) ” .
. Section 2 , (1.8) , (1.1)
. [1] . ,
.
Section 3 , (1.8) $K\equiv 1$ ,
.
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2 Self Similar Solutions
(1.1) , [1] .
2.1 $\overline{\beta}_{i}=\frac{(i+2)(i-1)}{2}$ $(i=2,3, \cdots)$ , $D:= \{u;\int_{\mathrm{S}^{2}}u=0\}$ . ,
$K-1\in D$
$\triangle K+2K=2K^{-}-\beta$ , (2.1)
, $\beta=\overline{\beta}_{i}$ $\{(1, \beta);\beta\geq 0\}$ . , $(K, \beta)$
(2.1) , $K,$ $\beta$ (2.1) .
22 2.1 $K$ (1.4) (1.9) .
(see [5]) . section , (2.1)
.
$z=(\cos\theta\cos\eta, \cos\theta\sin\eta, \sin\theta)$ $(\in \mathrm{S}^{2})$
, (2.1) $K$ . , $z\neq(\mathrm{O}, 0, \pm 1)$
$(\theta\neq\pm\pi/2)$ (2.1)
$\frac{1}{\cos\theta}\frac{d}{d\theta}(\cos\theta\frac{dK}{d\theta})+2K=2K-\beta$ , $(- \frac{\pi}{2}<\theta<\frac{\pi}{2})$ (2.2)
. ,
$\frac{1}{\cos\theta}\frac{d}{d\theta}(\cos\theta\frac{dv}{d\theta})+i(i+1)v=0$ , $(i\in \mathrm{N})$
$i$ $v(\theta)=P_{i}(\sin\theta)$
. , (2.2) .
23 $i=2,3,$ $\cdots$ fiX \rangle $\overline{\beta}_{i}$ 2.1 . , $\epsilon_{i}>0$
, $\beta_{i}(0)=\overline{\beta}_{i}$ $I_{i}=(-\epsilon_{i}, \epsilon_{i})$ $\beta_{i}(\cdot)$ , $(1, \overline{\beta}_{i})$
(2.2)
$\{(1+rP_{i}(\sin\theta)+rz_{i}(\theta, r),$ $\beta i(r\mathrm{I});r\in I_{i}\}$ ,
. , $z_{i}(\theta, r)$ $z_{i}\perp P_{i}$ $z_{i}(\theta, 0)=0$ .
, $\beta_{i}(r)$
.
24 23 $\beta_{i}(r)$ .






( ) $\beta(r)$ $0$ , $u(\cdot, r)\in D$







, $i=2,3,$ $\cdots$ fix , $j=i,$ $\beta(r)=\beta_{i}(r),$ $u(\theta, r)=rP_{i}(\sin\theta)+rz_{i}(\theta, r)$
$(r\in I_{i})$
$A_{j}u= \frac{1}{\cos\theta}\frac{d}{d\theta}(\cos\theta\frac{du}{d\theta})+j(j+1)u$ $(j\in \mathrm{N})$ ,
, $\beta(0)=\overline{\beta}i,$ $u_{r}(\theta, \mathrm{O})=P_{i}$ .
$0=\langle(A_{i}u)_{r}r(\mathrm{o}),$ $P_{i)} \backslash =-4\beta’(0)\int_{-}\frac{\pi}{2}(\frac{\pi}{2}(P_{i})^{2}+2\overline{\beta}_{i}\overline{\beta}_{i}+1)\int^{\frac{\pi}{2}}-\frac{\pi}{2}(Pi)^{3}$
. , $P_{i}=P_{i}(\sin\theta),$ $\int_{-\frac{\pi}{2}}^{\frac{\pi}{2}}f=\int^{\frac{\pi}{2}}-\frac{\pi}{2}f\cdot\cos\theta d\theta,$ $\langle f, g\rangle=\int_{-\frac{\pi}{2}}^{\frac{\pi}{\sim \mathrm{Q}}}fg$ .
$i$ , $\int_{-\frac{\pi}{2}}^{\frac{\pi}{2}}(P_{i})^{3}>0$ $\beta’(0)>0$ (i) . , $i$
$\int_{-\frac{\pi}{2}}^{\frac{\pi}{2}}(P_{i})^{3}=0$ $\beta’(0)=0$ . , $(A_{i}u)_{rr}$ $r$
$0$ $=$ $\langle(A_{i}u)_{r}rr(\mathrm{o}), P_{i}\rangle$
$=$ $-6 \beta’’(0)\int_{-\frac{\pi}{2}}^{\frac{\pi}{2}}(P_{i})^{2}+2\overline{\beta}_{i}(\overline{\beta}_{i}+1)(3\langle u_{rr}(0), (P_{i})^{2}\rangle-(\overline{\beta}_{i}+2)\int_{-\frac{\pi}{2}}^{\frac{\pi}{2}}(P_{i})^{4})$ , (2.5)
. , $u_{rr}$ .
25 $i$ , $u(\theta, r)=rP_{i}(\sin\theta)+rz_{i}(\theta, r)(r\in I_{i})$ . , $i\neq j$
$\langle u_{rr}(0), P_{j}\rangle=C_{ij}\langle(P_{i})2, P_{j}\rangle$ . (2.6)
$>$ , $C_{ij}=\overline{\beta}_{i}(\overline{\beta}_{i}+1)/(\overline{\beta}_{i}-\overline{\beta}_{j})$ .
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, 24 . , $\{P_{j}\}_{j\in \mathrm{N}}$
$\{f;\int_{-\frac{\pi}{2}}^{\frac{\pi}{2}}f^{2}<\infty\}$ –
$\langle u_{rr}(0), (P_{i})^{2}.\rangle=\sum_{j\neq i}c_{ij}\langle(Pi)2, P_{j}\rangle 2$
,
. $i$ $\langle(P_{i})^{2}, P_{i}\rangle=\int_{-\frac{\pi}{2}}^{\frac{\pi}{2}}(P_{i})^{3}=0$ . ,
$j>2i$ $\langle(P_{i})^{2}, P_{j}\rangle=0$ , .
, (2.5)
$\beta’’(0)=\frac{\overline{\beta}_{i}(\overline{\beta}_{i}+1)}{3}(\int_{-\frac{\pi}{2}}^{\frac{\pi}{2}}(P_{i})2)-1(3\sum_{j\neq i}o_{i}j\langle(P_{i})2, Pj\rangle^{2}-(\overline{\beta}_{i}+2)\int^{\frac{\pi}{2}}-\frac{\pi}{2}(P_{i})4)$ ,
. (ii) .
( 25 ) $i$ $(\beta_{i})’(\mathrm{o})=0$ , (2.4) $i\neq j$
$0=\langle(A_{j}u)_{r}r(0), P_{j}\rangle=2\overline{\beta}_{i}(\overline{\beta}_{i}+1)\langle(P_{i})^{2}, P_{j}\rangle-2(\overline{\beta}_{i^{-\overline{\beta}_{j}}})\langle u_{r}r(0), P_{j}\rangle$ ,
. , (2.6) .
3 Stability of Trivial Solutions
section , (1.8) .
3.1 $0<\beta<2$ , $k_{0}$ (1.4) (1.9) . ,
$||(k_{0})^{-}\beta-1||\leq\delta_{0}$ , $\tilde{k}(\cdot, 0)$ =k (1.8) $\tilde{k}$
$||\tilde{k}(\cdot, \tau)^{-\beta}-1||\leq e^{-\mu\tau}||(k_{0})^{-\beta}-1||$ $(\tau>0)$ , (3.1)
$\delta_{0_{2}}\mu>0$ . , $||f||=( \int_{\mathrm{S}^{2}}f^{2})\frac{1}{2}$ .
$0<\beta<2$ (1.8) $K\equiv 1$
. , $||k_{0}-1||$ $||\tilde{k}-1||arrow 0(\tauarrow\infty)$
.







$=$ $-\langle\tilde{k}, \triangle(\tilde{k}-\beta-1)-+2(\tilde{k}-\beta-1)\rangle \mathrm{s}2+2c(\tau)\delta$ ,
. , $\int_{\mathrm{S}^{2}}(\tilde{k}^{-\beta}-1)=0$ . , 1 $u^{-1/\beta} \leq 1-\frac{1}{\beta}(u-1)+$
$\frac{1}{\beta}(\frac{1}{\beta}+1)(u-1)^{2}$ , $\delta_{0}$ $\tau$ +
$C(\tau)$ $=$ $( \int_{\mathrm{S}^{2}}(k_{0})^{-\beta})-1\int_{\mathrm{S}^{2}}\tilde{k}(\cdot, \mathcal{T})$
$\leq$ $( \int_{\mathrm{S}^{2}}(k_{0})-\beta)^{-1}\int_{\mathrm{s}}2(1-\frac{1}{\beta}(\overline{k}-\beta-1)+\frac{1}{\beta}(\frac{1}{\beta}+1)(\tilde{k}^{-\beta}-1)^{2})$
$=$ $1+c_{\beta}||(\tilde{k})-\beta-1||2$ .
, $C_{\beta}= \frac{1}{\beta}(\frac{1}{\beta}+1)(\int_{\mathrm{S}^{2}}(k_{0})-\beta)^{-}1$ . $\text{ }$ ,
$(\delta)_{T}\leq-\langle\tilde{k}, \triangle(\tilde{k}^{-\beta}-1)-+2(\tilde{k}^{-\beta}-1)\rangle_{\mathrm{S}^{2}}+2\delta+2C_{\beta}\delta^{2}$ , (3.3)
.




$( \delta)_{\tau}\leq-\frac{1}{\beta}(2(2+1)-2(1+\beta)^{)}\mathrm{K}\delta+o(\delta)=-\frac{1}{\beta}(4-2\beta)\delta+o(\delta)$ , (3.4)
. , $0<\beta<2$ $\delta_{0}$ $\tau$ $(\delta)_{\mathcal{T}}\leq-\overline{\mu}\delta$ ,
$\delta(\tau)\leq e^{-\overline{\mu}}\delta \mathcal{T}(\mathrm{o})$ .
$\overline{\mu}>0$ . , Bootstrap method $\tau>0$
(3.1) .
32
$\triangle v-+2(1+\beta)v=\lambda v$ in $\mathrm{S}^{2}$ , (3.5)
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,$\lambda_{n}=-n(n+1)+2(1+\beta)$ $(n\in \mathrm{N})$ ,





$\beta>2$ $\lambda_{2}=-(4-2\beta)>0$ , (1.4) (1.9)
$K\equiv 1$ .
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